Intimate partner violence (IPV) may increase risk for HIV/AIDS among women engaging in transactional sex in Ugandan fishing communities. In this cross-sectional study, 115 women reporting engaging in transactional sex in Lake Victoria fishing communities completed a computerized interview. We tested associations between IPV and other HIV risk factors, with unprotected sex and HIV status, and tested moderators of the IPV-HIV risk relationship. Women reporting recent sexual IPV reported 3.36 times more unprotected sex acts (AdjExp[B] = 3.36, 95% CI = 1.29-8.69, p = 0.07). The effect of sexual IPV on sexual risk was significantly greater among alcohol and fish sellers compared to sex workers (interaction: Exp[B] = 12.29, 95% CI = 5.06-29.85, p < 0.001). Women reporting any sexual IPV were nearly four times more likely to report being HIV positive than women reporting no sexual IPV (AOR = 3.94, 95% CI = 1.22-12.66, p = 0.02). Integrated IPV and HIV interventions are needed in this context, especially among alcohol and fish sellers engaging in transactional sex.
Introduction
Ugandan fishing villages are considered HIV/AIDS hotspots, with HIV prevalence markedly higher than the general adult population (22% vs. 7.3%, respectively) (Opio, Muyonga, & Mulumba, 2011; Uganda MOH & ICF International, 2012) . Economic insecurity compounded by gender inequity may make women in these communities particularly vulnerable for HIV (Pearson et al., 2013; Seeley, Tumwekwase, & Grosskurth, 2009 ). Landing sites, made up of a transient population seeking economic opportunities, include a large population of commercial sex workers (CSWs), a population most at risk for HIV (Uganda AIDS Commission, 2014) , and transactional sex is reportedly common among other women (i.e., fish sellers, alcohol sellers) (Pearson et al., 2013; Sileo, Kintu, Chanes-Mora, & Kiene, 2016) . The genderpower imbalance inherent in sexual exchanges between men and women for goods may decrease women's ability to negotiate condom use (MacPherson et al., 2012) , and intimate partner violence (IPV) may further increase women's vulnerability to HIV in this setting (Mbonye et al., 2012) . IPV already occurs at high rates in the general population in Uganda (UBOS & ICF International Inc., 2012) , and globally, is elevated among CSWs with clients and steady partners (Gysels, Pool, & Nnalusiba, 2002; Wilson et al., 2015) . However, little research has explored the role of IPV on HIV risk among women in Ugandan fishing communities.
Strong evidence for a bidirectional relationship between IPV and HIV has emerged from prospective cohort studies Wagman et al., 2015) , though support for the mechanisms in which IPV may lead to HIV is limited (Kouyoumdjian, Findlay, Schwandt, & Calzavara, 2013) . In addition to direct transmission of HIV through sexual assault (Jenny et al., 1990) , IPV is theorized to indirectly increase women's risk for HIV by reducing their ability to refuse sex, use a condom, and access HIV prevention resources (Dunkle & Decker, 2013) . Violence-induced psychological trauma may similarly reduce women's ability to negotiate safe sex, and may increase women's sexual risk taking in general (Dunkle & Decker, 2013) . Alcohol during sex in abusive relationships may also mediate or exacerbate the association of IPV and unprotected sex (Devries et al., 2014) . Alcohol use is reportedly common among women and CSWs on landing sites (Sileo, Kintu, Chanes-Mora, et al., 2016; Tumwesigye et al., 2012) , and is linked in the broader literature to unprotected sex (Kiene et al., 2008; Kiene & Subramanian, 2013) .
In the context of sex with steady partners, and transactional sex on landing sites, reduced ability to negotiate condom use may be one pathway by which violence increases women's risk for HIV acquisition. However, high prevalence of depression, alcohol use, and poor access to HIV resources in this setting (Sileo, Kintu, Chanes-Mora, et al., 2016) suggests other potential mechanisms to explore. Using cross-sectional survey data collected from women with a history of transactional sex in Ugandan fishing villages, we test associations between emotional, physical, and sexual IPV and sociodemographics, psychosocial factors, and unprotected sex and HIV status. We further test psychosocial and HIV prevention access factors as moderators of the IPV-HIV risk relationship.
Methods

Research setting and study population
The research was conducted with 115 women residing in one of three fishing villages (Kasenyi, Bussi Island, and Burgiri) in Wakiso District, Uganda along Lake Victoria and was part of a larger cross-sectional study examining alcohol and sexual risk among men and women (N = 300). The local economies of these communities are centered on the fishing industry, with the population made up of fisherfolk (i.e., fishermen, fisher sellers and processors, food vendors, and alcohol sellers). Fishermen and those supporting the business are highly mobile, as they move across sites based on the fish yields. A large population of CSWs work on the landing sites out of rented rooms in lodges where they meet clients. Other women who sell alcohol, food, or other goods are also considered high risk for HIV, commonly engaging in transactional sex with fishermen as a means of economic survival .
Procedures
This study was carried out in partnership with Wakiso Integrated Rural Development Association (WIRDA). WIRDA worked with elected community leaders, known as Beach Management Units, and representatives of each occupational group to non-randomly recruit individuals for participation in the study. Participants met the following criterion: (1) at least 18 years of age, (2) not being intoxicated at the time of the study, and (3) self-identifying as one of the four populations: fishermen, CSW, fisher seller, and alcohol seller. For the present analysis, we excluded men (n = 132); we did not have data to fully assess their experiences of IPV. We also excluded women with no history of transactional sex (n = 53). We considered transactional sex an indicator for risk of HIV and IPV. Moreover, though the inclusion of women reporting no transactional sex would have allowed us to make comparisons between groups, the sample size of women in this category was not large enough to do so (n = 53), and their risk profiles were too different from those engaging in transactional sex to include them as one sample. Therefore, our sample includes women recruited by the CSW leader and selfidentifying as CSWs, and women recruited as alcohol or fish sellers, but reporting engaging in transactional sex (68.50% of women in the sample).
Participants completed a one-on-one intervieweradministered questionnaire entered in real-time on computer-assisted personal interviewing (CAPI) software in a private setting. Institutional review boards in the U.S. and in Uganda approved the study. All participants provided written, informed consent before completing the interview and were compensated 10,000 shillings (∼$4) for their time.
Measures
Independent variables
The following demographic items were included in our analysis: age, education, landing site, marital status, monthly income, occupation, and mobility ("Do you shift to different areas throughout the year based on your work?" yes/no).
Among psychosocial factors, depression was assessed by use of a modified 20-item version of the Center for Epidemiological Studies (CESD) scale (α = 0.87 in the present sample) (Radloff, 1977) . We used the standard cutoff for "possible depression" at 11 and for "probable depression" at 16 (Radloff, 1977) . Finally, partner substance use during sex is measured by a 5-point scale item: "During the last 3 months, how often did your partner use drugs or alcohol during sex?" Women did not report using substances themselves during sex; therefore, we did not include self-substance use during sex in the analysis.
We measured two constructs related to HIV prevention behaviors/service access. Self-efficacy for reducing HIV sexual risk behavior was measured using two items on a 5-point scale from the behavioral skills subscale of the HIV IMB measures (Misovich, Fisher, & Fisher, 1998) , asking how hard or easy it would be to use a condom and abstain from sex in the next 6 months. Prior HIV testing is measured through a single item: "How many times have you had an HIV blood test?" We dichotomized as it into 3 or less, 4 or more, as it was not normally distributed.
Intimate partner violence (IPV) was measured using the Demographic Health Survey items (UBOS & ICF International Inc., 2012). All questions asked about a "sexual partner," which in this context could include steady or casual partners, or clients. Two items assessed lifetime emotional IPV by a sexual partner (e.g., ever insult or threaten to hurt you) (α = 0.70), and if they had, two additional items asked whether it occurred in the prior 12 months (α = 0.85). Six items assessed lifetime experience of physical IPV by a sexual partner (e.g., ever slapped, pushed, hit, beaten you) (α = 0.86) and six additional items asked about physical IPV in the prior 12 months (α = 1.00). Finally, two items assessed any sexual IPV from a sexual partner (e.g., ever physically forced to have sexual intercourse when you did not want to) (α = 0.64), and two additional items asked about sexual IPV in the prior 12 months (α = 0.86).
Our outcome of unprotected sex acts was measured using the Timeline Follow-Back Sexual Behavior Interview (Sobell & Sobell, 1996; Weinhardt et al., 1998) . Participants were shown a calendar to help them recall their sexual activities in the prior 30 days, and asked to report for each day the number of sex acts, condom use during each sex act, and type of partner (steady, casual, client) . No women reported engaging in oral or anal sex in the prior 30 days, making our outcome specific to vaginal sex. We include self-reported HIV status as our second outcome. Participants who had ever tested for HIV were asked their HIV status (negative, positive, don't know) and the date of their most recent test. We categorized the response options into three categories: negative (tested in the last 6 months), unknown or tested negative more than 6 months ago, and positive. We separated those reporting being HIV negative by time of test, as those testing negative more than 6 months ago may have since been infected.
Analysis
Data analysis was conducted in SPSS version 24 (IBM Corp, 2011). Using Poisson loglinear and multinomial logistic generalized linear models, we first test independent associations between demographic, psychosocial, HIV service access, and IPV variables with the total number of unprotected sex acts and HIV status, respectively. Statistically significant (p < 0.10) factors identified in univariate models, or those deemed theoretically relevant, were included in multivariate models for our two outcomes. In each model, we also tested for interactions between each IPV variable and psychosocial variables (depression, partner substance use during sex), HIV prevention access variables (self-efficacy for reducing HIV risk behavior, prior HIV testing [only for unprotected sex events]), and occupation; we include only those interactions found statistically significant in the multivariate models. We present trimmed final models, removing non-significant variables (p > 0.05) to improve model fit. For analyses with unprotected sex events as the outcome, the exponentiated beta (Exp[B] ), and adjusted ExpB (AdjExpB), with 95% confidence intervals (CI) are presented and used to interpret effect size. For analyses with HIV status as the outcome, Odds Ratios (OR) and Adjusted Odds Ratios (AOR) with 95% CI are presented. The multinomial logit regression models the probability of reporting having tested HIV negative recently (testing more than 6 months ago) or not knowing one's status and having tested HIV positive compared to reporting being HIV negative (having tested in the last 6 months), respectively.
Results
Our sample included 115 women reporting a history of transactional sex, approximately 65% of whom selfidentified as a CSW, while 35% reported employment as an alcohol or fish seller. All forms of IPV were reportedly high, with more than 50% of the sample reporting each form of IPV in their lifetime. Women responded to all applicable questions, resulting in no missing data for our variables of interest. Table 1 includes participant characteristics and descriptive statistics.
Univariate predictors of total number of unprotected sex acts in the past 30 days and HIV status Univariate factors positively associated with unprotected sex acts in the past 30 days (p < 0.10) included: greater age, higher education, landing site (Kasenyi being higher risk than Bussi Island, Bugiri being lower), being married, being an alcohol or fish seller (compared to CSW), depression, reporting partner substance use during sex, reporting 4 or more prior HIV tests (compared to 3 or less), lifetime and recent (prior 12 months) experience of emotional and sexual IPV. Factors negatively associated with unprotected sex acts included self-efficacy for reducing HIV risk and lifetime physical IPV. Univariate predictors of HIV positive status included: greater age, greater education, Burgiri landing site (compared to Bussi Island), and lifetime emotional and sexual IPV. Univariate predictors of unknown HIV status or having tested negative more than 6 months ago included: Burgiri landing site (compared to Bussi Island), as well as negative associations with lifetime and recent (prior 12 months) IPV. Details are provided in Table 2 .
Multivariate poisson regression analysis testing the association between any IPV in the prior 12 months and total number of unprotected sex events in the prior 30 days
In the final trimmed model with covariates and effects retained if they were associated with the outcome at p < 0.05, married women reported less unprotected sex in the prior 30 days than unmarried women (AdjExp [B] = 0.18, 95% CI = 0.12-0.27, p < 0.001) and alcohol/ fish sellers reported less unprotected sex compared to CSWs (Exp[B] = 0.39, 95% CI = 0.18-0.83, p = 0.02). Women reporting possible or probable depression reported twice as many unprotected sex acts than women reporting no depression (Exp[B] = 1.90, 95% CI = 1.21-2.99, p = 0.01). According to the model, those reporting sexual IPV in the prior 12 months had 3.36 times more unprotected sex sex acts (AdjExp[B] = 3.36, 95% CI = 1.29-8.69). While this main effect was marginally significant (p = 0.07), there was a statistically significant interaction between occupation and sexual IPV: the effect of sexual IPV on sexual risk was significantly greater among alcohol and fish sellers compared to CSWs (interaction: Exp[B] = 12.29, 95% CI = 5.06- Table 1 . Participant characteristics and descriptive statistics, Uganda 2012 Uganda -2013 29.85, p < 0.001) (see Figure 1 ). Emotional IPV in the prior 12 months and other covariates were no longer associated with unprotected sex and were removed from the final model. No other significant interactions were identified (Table 3) .
Multivariate multinomial logistic regression analysis testing the association between any sexual IPV (lifetime) and HIV status
In the final trimmed model with covariates and effects retained if they were associated with the outcome at p < 0.05, with reporting having tested HIV negative as the comparison, age remained positively associated with HIV positive status (AOR = 1.13, 95% CI = 1.04-1.24, p = 0.01), and women employed as an alcohol or fish seller were less likely to be HIV positive than CSWs (AOR = 0.24, 95% CI = 0.73-0.79, p = 0.02). Women reporting any lifetime experience of sexual IPV were nearly four more likely to report being HIV positive than women reporting no sexual IPV (AOR = 3.94, 95% CI = 1.22-12.66, p = 0.02). A history of emotional abuse and other covariates were trimmed from the final model, and no statistically significant interactions were identified. We also did not observe any statistically significant effects comparing those who did not know their status to those who had recently tested HIV negative (Table 4) . Table 2 . Results of univariate Poisson and multinomial logit regression analysis testing predictors of total number of unprotected sex events in the past 30 days and HIV status, Uganda 2012 Uganda -2013 Notes: † p < .10; *p < .05; **p < .01; ***p < .001. Exp(B) = exponentiated beta; OR = Odds Ratio; Any IPV (prior 12 months) includes participants who never experienced violence in the "no" category; the multinomial logit regression models the probability of reporting HIV negative (testing more than 6 months ago) or not knowing one's status and HIV positive compared to reporting being HIV negative (having tested in the last 6 months), respectively.
Discussion
Intimate partner violence (IPV) and HIV/AIDS are recognized as intertwined epidemics in sub-Saharan Africa. Given high rates of HIV and transactional sex in Ugandan fishing communities (Opio et al., 2011; Sileo, Kintu, Chanes-Mora, et al., 2016; , understanding the role of IPV in HIV/ AIDS risk and acquisition in this setting is needed. The present study is the first to our knowledge to examine IPV among female fisherfolk in Uganda. IPV was prevalent in our sample. Physical IPV was similar to that reported among the general population (51% vs. 56%, respectively), while lifetime experience of sexual IPV was twice as high in our sample as the national prevalence (62% vs. 28%, respectively) (UBOS & ICF International Inc., 2012). As hypothesized, women experiencing IPV in our sample generally reported more unprotected sex and were more likely to be HIV positive than women with no history of IPV. Reporting sexual IPV in the prior 12 months was associated with unprotected sex acts for alcohol and fish sellers in our sample, but not for CSWs. For all women regardless of occupation in our sample, reporting any lifetime history of sexual IPV was associated with almost a four-fold increased likelihood of being HIV positive compared to those with no history of sexual IPV. These findings support previous studies in Uganda demonstrating associations between sexual violence, unprotected sex, and HIV status (Wagman et al., 2015) . The observed association between sexual IPV and both unprotected sex acts and HIV in our sample may be explained through forced unprotected sex, leading to the direct transmission of HIV (Campbell et al., 2008) . However, our findings do not rule out other indirect mechanisms that may be at play, including reduced ability to control future condom use (Dunkle & Decker, 2013) . While we did not find psychosocial factors or factors related to access to HIV prevention services to moderate the relationship between IPV and sexual risk or HIV, more work is needed using longitudinal data to tease apart the mechanisms in which IPV may lead to HIV/AIDS.
Our findings highlight the need for integrated IPV and HIV reduction interventions with female fisherfolk in Uganda, especially among alcohol/fish sellers, who demonstrated greater risk behavior and were more affected by sexual IPV compared to CSWs. This finding is consistent with our prior qualitative work; female alcohol/fish sellers and shop owners were said to be more easily influenced to have unprotected sex for money than were CSWs due to greater economic vulnerability . Moreover, CSWs were said to work in a close knit network of other CSWs that provide protection against violent clients. Whereas female alcohol and fish sellers engage in sex work in isolation; therefore, they may have less protective social support, and may be missed by community HIV prevention efforts targeting CSWs. Thus, gender transformative interventions shown effective in synergistically influencing gender-inequity, violence, and HIV (Dworkin, Hatcher, Colvin, & Peacock, 2013; Jewkes et al., 2008; Wagman et al., 2015) should be explored in this setting, but may be made more effective when paired with efforts to increase social support and reduce economic vulnerability.
The cross-sectional nature of our data limits our ability to infer causation between IPV variables and our HIV outcomes. The IPV-HIV relationship is thought to be bidirectional; IPV may increase risk for HIV acquisition, but HIV positive status can similarly lead to increased risk of IPV Wagman et al., 2015) . Similarly, other constructs examined in this study may be bidirectional (e.g., depression can increase one's risk for unprotected sex, but could also be an outcome of unprotected sex). There is a need for more prospective cohort studies and randomized clinical trials of interventions to reduce IPV to establish temporality between IPV and HIV acquisition, and to better examine mechanisms in which IPV and HIV are related. Our subjects were nonrandomly recruited, limiting the study's generalizability beyond our study population. Furthermore, data was self-reported, including our outcome of HIV status, which may have captured women who more recently accessed HIV testing/prevention services. It is also subject to social desirability bias, and may have Table 4 . Results of multivariate logistic regression analysis testing the association between any emotional or sexual intimate partner violence (lifetime) and being HIV positive, Uganda 2012 Uganda -2013 Notes: † p < .10; *p < .05; **p < .01; ***p < .001. Multinomial logit regression models the probability of reporting HIV negative (testing more than 6 months ago) or not knowing one's status and HIV positive compared to reporting being HIV negative (having tested in the last 6 months), respectively.
resulted in under-reporting or misreporting of the number of HIV-infected women in our sample.
Conclusions
In the present study, we identified high rates of emotional, physical, and sexual IPV among women engaging in transactional sex in Ugandan fishing villages. Alcohol and fish sellers experiencing recent sexual IPV engaged in more unprotected sex than those reporting no sexual IPV, and we observed elevated risk for being HIV positive among women reporting any sexual IPV in their lifetime for all women in our sample. Interventions that integrate IPV reduction and HIV prevention are needed in this context, especially among women engaging in transactional sex who don't consider themselves sex workers.
